WHILST trying to discover some differential stain for the rods and cones I found that Mallory's connective tissue stain has a more or less selective action on certain cells in the retina. In the human retina the red acid fuchsin stains strongly the cones and the cone nuclei (if carefully decolourised) in the outer nuclear layer; it also stains the rods but not the rod nuclei and in this I think that we may have a means of recognising the difference between a rod and a cone, a thing which is not at all easy to do especially in the macular region of the human retina. Apart from this the stain gives such excellent definition of the visual cell layer that it has led me to re-investigate these cells in some fresh-water fish. I showed the first microscope sections at the meeting of the Ophthalmological Society of the United Kingdom in 1932.
An enormous amount of work has been done on the subject by different observers and the amphibia have been very carefully studied, but any observer who undertakes investigation on this subject has to be careful not to drop into the numerous pitfalls with which the subject is surrounded, which have led to the chaotic condition in which the subject is at the present time. The fish which I have examined are pike, dace, roach and trout, and except for the first-named they have received little attention, which is also one of the excuses for this paper. Owing to the kindness of Prof. Gladstone I 
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The phylogenetic development of the visual cells is difficult to follow in that they depend to a certain extent on the environment of the animal.
The changes consist in (1) differentiation of an area of hypersensitiveness (macula). (2) the gradual development of a higher type of retina with alteration and increased number of visual cells composing it and finally the differentiation into two different types of cells, namely, rods and cones.
(1) The developmenit of a macula or a specially sensitized area of the retina, is essentially dependent on the environment of the animal, since it is found as low down in the scale as the reptiles which are, to a large extent, dependent on the visual acuity for food, but is absent in animals such as the dog whose sense of smell is the more important factor. The macula does not re-appear in the animal scale until the monkeys are reached. The visual cells lie on either side of the external limiting membrane. The nucleus which forms the outer nuclear layer lies on the inner side of the external limiting membrane, whilst the main part of the visual cell lies on the outer side. They are connected together with protoplasmic strands which pass through the external limiting membrane, through which they have originally grown during development. The part of the visual cell which lies external to the limiting membrane consists of a portion which lies next to the membrane which is known as the myoid, and it is this portion of the cell which becomes elongated when the ellipsoid moves outwards under the influence of dark adaptation. Next to this is a cone-shaped and more expanded portion of the cell known as the ellipsoid; both the myoid and ellipsoid stain strongly red with fuchsin in the Mallory stain. Between the ellipsoid and the outer member of the cell is some cytoplasm which does not take the stain in ordinary methods and this is known as the intercalary disc. The outer member which is narrowed and is only about half the diameter of the ellipsoid, stains a yellowish colour with Mallory stain and lies in direct contact with the pigment cells of the pigment layer which interdigitate with them. In fish under the influence of light there is a marked movement both of the pigment and of a portion of the visual cells external to the limiting membrane (Fig. 3, 4 and 5) .
Histology.-The histology of the visual cells is surrounded with considerable difficulties; first of all fixation of any kind must produce changes in the cells which will alter them from their natural according to the shape of its myoid and ellipsoid; therefore there is no true comparison between the so-called rods and cones in fish, and those of man. Whether the shape of the outer member has any influence on the future shape of the rest of the cell is extremely doubtful, and it is probably only purely a physical feature as I shall point out when speaking of the development in the lower animals. In fresh-water fish the outer members of the cell appear to be all rods if cut in cell,oidin, but in some paraffin sections the distortion which takes place and the angle at which some of them are cut give the appearance of a cone.
The Movement of the Visual Cells
In light adaptation (Fig. 12 ) part of the visual cells lying external to the limiting membrane is retracted. All the myoid and ellipsoid cells are exactly alike, and I do not believe that in this condition it is possible to distinguish any difference between the cells; they consist of a thickened myoid lying next to the external limiting membrane, with the ellipsoid intercalary disc and outer member external to it, which may have a square top (rod) or round (cone) (Fig. 13) .
In dark adaptation (Fig. 14) there is an outward movement of the visual cell which is mainly due to the lengthening outwards of the _ .~~~~~~~~~~~~~~~~~~~~~~T 
myoid; this outward lengthening may go on to such an extent as almost to draw the nucleus through the external limiting membrane. In extreme dark adaptation such as occurs in a fish which has been kept in the dark for a week, the outward lengthening of the myoid and to a large extent also of the ellipsoid leads to thinning and elongation of all the myoids and I think no distinction can be FIG made between them (Fig. 14) . In cases of partial dark adaptation (Fig. 13) conclusions with regard to the development of the outer members in the lower vertebrates and in fish. In them the visual cells always develop primarily as cones, that is to say the outer members are cone shaped. These cones are subsequently transformed into rods as they grow up against the outer layer of the optic vesicle. New visual cells growing up through the external limiting membrane between those already formed are always cones. The last developed cell has its nucleus in the outer nuclear layer furthest away from the external limiting membrane. In the fully developed retina the outer members of the visual cells are not always rods; in birds for instance they are cones and also in some fishes. I believe that the mixture of rod and cone retina is much more uncommon than is usually supposed; certainly in the fish which I have examined the cells are all rods or all cones. The mixture frequently described I believe is mainly due to artefacts in the preparation of the specimen. In development whether they remain as cones or are transformed into rods seems largely to depend on the downgrowth of the pigment cells of the outer layer of the optic vesicle moulding them into shape. In the phylogenetic development of the eye there is a considerable increase in the antero-posterior diameter of the globe, associated with this is a stretching and thinning of the retina as is evidenced by the development of the ora serrata and the decrease in thickness of the retina. At the same time there is a considerable packing together of the visual cells as their number is increased in association with the requirements of the animal for better vision. This packing together of the cells I believe causes the changes in shape of the myoid and ellipsoid into the rods and cones as found in the human retina. In fish the ellipsoids and myoids which do not move outwards under dark adaptation have more room for expansion and probably are the forerunners of the cones in the human retina. The rods, being represented by the myoids and ellipsoids of the cells which move outwards in dark adaptation are more attenuated. Cameron says: " that the fovea centralis only contains cones because in this cup-shaped region the early cone-shaped elements grow into a concavity and from this cause are compelled to remain of this shape, and in elaborating any theory regarding the difference in function of the rods and cones merely on account of their shape this fact ought not to be disregarded."
That packing together is important in the alteration of the shape in the myoid and ellipsoid in the human retina is also shown by the fact that when the cones become tightly packed together in the human macular region, they tend to resume the shape of a rod.
Of the prolongation of the visual cells which pass to the synapses
